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AHHOTaAUA

BBeaeHue. [laToreHes nocjeonepanyoHHOrO JeJUPHs, TPUYMHBI €r0 BO3HUKHOBEHHs, GAKTOPBHI, CIIOCO6-
CTBYIOIIME ero pa3BUTUIO, OCTAIOTCA NpeJMeTOM JUCKyccuil. [IpeAcTaBisieTcss NepcleKTUBHBIM UCCIef0BaHUe
JUHAMUKHU JIMIIONEPOKCUALIMY, YPOBHS KOPTH30J1a U aMUHOKHUCJIOTHOrO 0OMeHa y MalMeHTOB C Pa3BUTHEM
nocJieolepaiioHHOTO Aenvpus. [logo6Hble HcceJoBaHUs MO3BOJIST BbIIBUTD JJUATHOCTUYECKHE U IIPOTrHOCTH-
yeckue Mapkephl. Illesb pa6oThl — BbIIBUTH PAa3jMyuKs B AUHAMHUKE POLECCOB JIMITONEPOKCHUJALIMH, AMUHOKHC-
JIOTHOT0 6aJlaHca U YPOBHSI KOPTH30J1a y MAllMEHTOB C JleJIUpUEM U 6e3 fenupusi. MaTepuasibl 1 MeTObI. B ric-
clef0BaHNe BKJIOYEH 41 nanyeHT, OepupOBaHHBIN 110 TOBOJY NepesioMa GeipeHHON KOCTH M0/, SNUAYPaJbHOM
aHecTe3uell. BceM nanueHTaM exxejHeBHO IpoBoAuiica TecT MeTog Ouenku CnytanHoro CosHaHusl. B cayyae ero
MOJIOXKUTEJbHOT0 Pe3y/IbTaTa GbL JUAarHOCTUPOBAH Jenpui. TakuM 06pa3oM, BblZeJIeHbI ABE TPYIIIbI: C IOC/Ie-
onepayyuoHHbIM JenupueM (n = 12) u 6e3 genupusd (n = 29). Pe3ynbsTaThl. B rpynne genupus A0 onepayuy Bbl-
sIBJleHa OTHOCUTeJIbHasi HeJOCTaTOYHOCTb YPOBHS IJIIOKOKOPTHUKOCTEPOUZ0B, ONpe/iesIieMOro N0 CHUXKEHHOMY
ypoBHI0 kopTH3osa (pU < 0,01), u yrHeTeHHe NMPOLECCOB MEPEKUCHOTO OKHUCIEHHUS JIMIU/I0B B BU/JIe CHHXKEHHUsI
ocHoBaHuil llludda (pU = 0,01). [lokazaTest aMUHOKUCJIOTHOTO 0OMeHA He UMeJIM 3HAYUMbIX Pa3IM4HUi Mo Oc-
HOBHBIM IyJIaM aMHUHOKHUCJIOT. UHTpaonepanoHHbIHN epuo/| B 06euX Ipyniax uMeJl CX0JHble XapaKTEPUCTHUKH,
3HauYUMble OTJIUYUS OTCYTCTBOBA/IM. B mocseonepaniioHHOM Nepuojie YrTHETEHHE JIUNONEPOKCUALMM B IpyIe
JleJINpUsl MEHSIJIOCh HA GOJIBLIYIO ee aKTHUBALMI0, KOTOPYIO ONpeesIsiiv 110 NOBbIIIEHHOMY YPOBHIO KETOJUEHOB
Y CONps>KeHHBbIX TPUEHOB B H30MponaHobHy0 ¢pasy (pU < 0,01). Takke 6b1I0 OTMEYEHO YBEJTUYEHHS IIyJIa apo-
Matudeckux (pU < 0,01) 3a cueT yBesiueHUs COAepKaHUsl OOJbIINX HEUTPAJIbHBIX aMUHOKUCJIOT (heHuaNaHUHa,
pU = 0,0, rpuntodana, pU = 0,02, TuposuHa, pU < 0,01) u cHmxeHus nyna anudparudeckux (pU < 0,01). B rpynmne
JleJINpUsl YpOBeHb KOPTHU30Ji1a ocTaBasics JocTtoBepHo Hke (pU < 0,01). O6¢cy:xaenue. /loonepalliOHHOe CHU-
»KEHUe HUCCIe[lyeMbIX [0Ka3aTesedl B TpyIiNe JIeJUPUSI MOXKET CBUJETENbCTBOBATh 06 UCXOAHOM PeAyKTHBHOM
cTpecce. B nocyieonepalioHHOM NepHo/ie NALUEHTHI C IeJIMPUEM U Oe3 JIeIMPUs 10-Pa3HOMY NPOSIBJASIOT MeTa-
00JINYECKYI0 aKTUBHOCTb B OTHOIIEHUH IPOLECCOB JIUMOMEPOKCUAALMHA U aMUHOKHUCJIOTHOTO 06GMEHa, YPOBEHD
KOPTH30J1a OCTAETCs J0CTOBEPHO MEHbIIIE B TPYIIe JeJupus. 3aK/I0ueHne. Pa3BUTHIO e/ Mpusi CIOCOGCTBYIOT
HCXOAHBIN pelYKTUBHBIN CTPeCC U ToJlepaHTHas CTpaTerus ajanTaluu.
KiroueBble C/I0Ba: e/ INPUH, STUAYPAIbHAS aHeCTe3Us, IUIONePOKCH/ A, 00MEeH aMUHOKHUCJIOT, TOJIEPAHTHAS
CTpaTerys alanTalluy, peAYKTUBHBIN CTpecc
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Abstract

Introduction The pathogenesis of postoperative delirium, its causes, and factors contributing to its development
remain a subject of debate. We consider it promising to study the dynamics of lipoperoxidation, cortisol levels and
amino acid metabolism in patients with postoperative delirium. Such studies will reveal diagnostic and prognostic
markers. The aim was to identify differences in the dynamics of lipoperoxidation, amino acid balance and cortisol
levels in patients with and without delirium. Materials and methods A total of 41 patients who underwent surgery
for a femoral fracture under epidural anaesthesia were included in the study. All patients underwent a daily test, -
the Confused Consciousness Assessment Method. If it was positive, delirium was diagnosed; thus, two groups were
identified: with postoperative delirium (n = 12) and without delirium (n = 29). Results In the preoperative delirium
group, there was a relative lack of glucocorticosteroids as measured by reduced cortisol levels (pU < 0.01) and
inhibition of lipid peroxidation as reduced Schiff bases (pU = 0.01). There were no significant differences in amino
acid metabolism of the major amino acid pools. The intraoperative period in both groups had similar characteristics
and no significant differences. In the postoperative period inhibition of lipoperoxidation in the delirium group
changed into its greater activation, which was revealed by increased levels of ketodienes and conjugated trienes
in isopropanol phase (pU < 0.01). There was also an increase in the aromatic pool (pU < 0.01) due to an increase
in large neutral amino acids (phenialanine, pU = 0.0, tryptophan, pU = 0.02, tyrosine, pU < 0.01) and a decrease
in the aliphatic pool (pU < 0.01). Cortisol levels remained significantly lower in the delirium group (pU < 0.01).
Discussion The preoperative decrease in the studied indices in the delirium group may indicate initial reductive
stress. In the postoperative period, patients with and without delirium differ in their metabolic activity with respect
to lipoperoxidation and amino acid metabolism, and cortisol levels remain significantly lower in the delirium group.
Conclusion The development of delirium is facilitated by initial reductive stress and a tolerant adaptation strategy.
Keywords: delirium, epidural anesthesia, lipoperoxidation, amino acid metabolism, tolerant adaptation strat-
egy, reductive stress
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BBEJEHUE

YacToTa BO3HUKHOBEHMS MOCJEO0NEPALMOHHOIO
Jenupusi, GaKTOopbl, CIOCOOGCTBYIOLIME €r0 NOSIBJAEHUIO,
B TOM YHCJIe U CBA3b C BU/IOM aHECTE3UO0JIOrHYECKO-
ro noco6us, M0 AAHHBIM JIUTEPATYPbl BapbUpPYeT OT
4 % o 53 % [1]. Be3yc/si0BHO, HEMaJIOBAXKHYIO POJIb B
3TOM UrpaeT AUArHOCTHUKA [JEeJUPUS: METOJ OLEeHKU
cnyTaHHOCTH co3HaHus (MOCC-OPUT), oneHka BbIAB-
neHusi 6pena (aHea. Delirium Detection Score, DDS),
IIKaJla CKpUHHMHTa 6pesa y Mejcectep (aHes. nursing
delirium screening scale, Nu-DESC) [2, 3]. Pa3Butue
M0CJIe0NePallMOHHOTO JieJIUpUs BJeYeT 3a CO60M Kak
yBeJIM4eHHe roCIUTaJIbHOM JIeTaJIbHOCTH, TaK U YAJIU-
HeHHe CPOKOB rocnuTaausanuu [4]. B oTHoueHuu na-
TOreHes3a JieJIUpUsl eJUHOTO MHEHUs HeT. JlocTaTo4HO
MHOI'0 UCCJIe[JOBaHUM yKa3blBaeT Ha TO, YTO €ro pas-
BUTHE CBSI3aHO C BocCHasieHUeM [5, 6], moBpex/jeHueM
3H/I0TEeJINS U HapyLleHUsIMU reMaTo3HLedaInyecKoro
6apbepa [7], Bo3pacToM U KOMOPOUHBIM poHOM [8].
3a nocsaennue 1,5-2 pecsaTuneTuss MHOTHe MPOGJIEMBI

COBpPEMEHHOM aHEeCTe3HWO0JIOTUM U UHTEHCUBHOU Tepa-
MY pacCMaTPUBAIOTCS B MAaTOreHETHYECKOM KOHTEK-
cTe 0OMeHa aMHUHOKHCJIOT U OKHUCIUTEJBHOIO CTpecca
[9]. He cTano uck/a04eHHEeM TaKOe OC/I0XKHEHHe, Kak
nocjeonepanyoHHbId feaupuil. Ham npejcrasasercd
NepCHeKTUBHBIM pPacCMOTpeHHe MNpo6JeMaTUKU Ta-
TOreHe3a IOCJE0NEPALOHHOr0 JAeJUPHUs C MO3ULUU
KOHLeNIMHA [JBYX aJalTalMOHHBIX CTpPaTeruu, cyTb
KoTopo# chopmysnnpoBaHa euie B 1992 r. B BU/ie ToJle-
paHTHOM (rUno6UOTHYECKOM) CTpaTeruu ajanTalyu
[10]. OTyacTu BheIlIeyKa3aHHbIE MPEANOJI0KEHUS MOJ-
TBepPX/JEeHbl pe3yJbTaTaMH COOCTBEHHBIX HCC/e/0Ba-
HUH, 0JI0)KEHHBIMHU Ha X KOHKYpCe MOJIOABIX YYeHbIX
«Memopwuan B.J. 3ucnuna» (Exatepun6ypr, 2018 r.).
[lonyyeHHble HaMW JaHHble YKa3blBalOT Ha HW3MeHe-
HUS B pPeJOKC-paBHOBECHUU IIpU JeJUMPHUU: Pa3BUTHeE
pelyKTUBHOI0 CTpecca C YrHeTEHHEM IepeKHCHOro
okucienus aunuaoB (I10JI) go omepanuu U OKUCIU-
TeJIbHOT0 MOAMPUIUPOBAaHUs 6EJIKOB B [TOC/Ie0epary-
OHHOM Itepuo/e. Takoro posia orpaHU4YeHHs KUCJI0POJ-
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3aBHCHUMBIX IIPOLLECCOB ONMUCAHbl B 3KCIIepUMEHTax Ha
KUBOTHBIX [11] ¥ MpoCAEXUBAIOTCSA MPU HEKOTOPBIX
OTZAEJIbHO B3SATBIX HO30J0TUAX [12]. OTHOCHUTE/NBHBIH
AedUIUT NPOAYKIMHU IJIIOKOKOPTUKOUHBIX TOPMOHOB
IpY BO3JEUCTBUU CTPECCOPOB pacCMaTpUBAETCS Kak
OJIUH M3 aTPUOYTHBHBIX MPU3HAKOB TaK Ha3bIBAeMOU
TOJIEpaHTHOM aJlanTallMOHHON cTpaTerud. lopaspo
OoJibllle GAKTOJIOTUUECKOTO MaTepuasa, JeMOHCTPH-
pylollero aclneKkThl NaToreHesa pas3BUTHUSA JeJUpUS,
HAKOIIJIEHO 10 aMUHOKHCJIOTHOMY 00MeHYy. BoJsibIInH-
CTBO paboT NOCBSILEHbl aMUHOKHCJIO0TaM, KOTOpbIE SIB-
JIIIOTCS NpejluieCTBEeHHUKaMU HeHMpOTPaHCMUTTEPOB,
Takux Kak cepotoHuH (5HT), nopamun (DA), auertu-
xosuH (ACh) u Hopagpenanuu (NE). OueHka ypoBHs
3TUX HEWPOTPAHCMUTTEPOB HENOCPEACTBEHHO Y KpHU-
THUYEeCKOTO MalMeHTa BbI3bIBaeT ONpefesieHHble TPYA-
HOCTH, [TO3TOMY HECKOJIBKO NpOLe OLleHUTb YPOBEHb
WX Mpe/ilieCTBEHHUKOB, Tpuntodana (Trp), peHunnana-
HuHa (Phe) u TuposuHa (Tyr), B niasme [13]. UMetoTcs
YcceloBaHUs, TIOKa3bIBalole CBfI3b NOBLIIIEHHOIO
YPOBHSI apOMaTH4YeCKHX aMHUHOKHUCJIOT B JIMKBOpE C
pa3ButHeM JAenupus [14]. U, xoTs o6Hapy»eHa HU3Kast
KOppeJisiiius MeX/ly YPOBHEM GOJIbIINX HEUTPaTbHbIX
aMHUHOKHUCJIOT JIMKBOpPA U IJ1a3Mbl KPOBH, BCE Ke OIpe-
JleJieHUe CoJiep KaHUs TOC/AeJHUX B IJIa3Me 00J1aJjaeT
onpese/eHHbIMHU MpenMylecTBaMu. Posb Tpuntoda-
Ha paccMaTpUBaeTCsl B OT/JeJbHOM KOHTekcTe [15].
MeTa6osM3M TpunTodpaHa MOMXKET NMPOTEKATb ABYMS
NyTsIMU: CEPOTOHUHOBBIM (okosio 10 %) yepe3 cepo-
TOHHH, KOHEYHBIM NPOAYKTOM KOTOPOTO SIBJSETCSH
MeJIATOHWH, U KHHYpeHUHOBbIM (0k0s10 90 %) ¢ pa3py-
LIeHHEeM apoMaTHUeCcKOro s/ipa 1o ABYX OKCUAOpeayK-
Ta3: WHJAO0JaMUH-2,3-auokcureHassl (U/10), koTopas
aKTUBUPYETCs MNPOBOCHAJIUTENbHBIMU LUTOKHHAMU,
u tpuntodaH-2,3-guokcureHassl (T/J0), koTopas ak-
TUBUPYETCS KOPTHU30JIOM M THIOTOJIaMO-runodusap-
HO-Ha/ANOYeYHUKOBOW cUcTeMOl. B cBoo ouepespb, cu-
CTEeMHBIH YpoBeHb TpUITOdaHA peryyjupyeT YpoBeHb
akcnpeccuu T/0, a ypoBeHb TpUnTOodpaHa B OCHOBHOM
3aBUCUT OT INpHeMa NUIU U AUHAMUKU NPOAYKLUHU
KOpPTHKOCTepoU/10B [16]. OcTpoe MOBBIIEHHE YPOBHS
rmokokopTukocrepouzioB (I'KC), B Tom uucne u u3-3a
cTtpecca, noBblmaeT skcnpeccuto THO. OpHako ecau
YpPOBEHb KOPTHU30J1a OCTAETCSI XPOHUUYECKU BBICOKUM,
HactynaT pesucteHTHOCTb 'KC M yrHeteHue 3kc-
npeccun TJAO. UHponamMuH-2,3-AMOKCUreHas3a 4YacTo
aKTUBUPYETCS BO BpeMsl BOCHaJIeHHs ¢ 06pa3oBaHHEM
KHHYpEeHWHa, CHWXasi KOJWYeCTBO TpunrtodaHa, Hc-
M0JIb3yeMOTo [JIJis 06pa30BaHUs CEPOTOHUHA U JIPYTHUX
HelpoMeAUaTOPOB, ANCHATAHC KOTOPBIX PaCCMaTPHBa-
eTcs B natoreHese feaupus [17]. [lo kakoMy Obl yTH
He 1IeJl MeTa6o/IM3M TpUNTodaHa, N0 KWHYPEHUHOBO-
My C MeTab0JIMTaMH B BU/le XWHOJIMHOBOW U KUHYPEHO-
BOH KHCJIOT, INOO MO0 CEPOTOHUHOBOMY C METab0JIUTa-
MU B BH/IE CEPOTOHMHA U MeJIATOHUHA, IUCcOaIaHC ero
MeTab0JIM3Ma OKa3bIBAeT 3HAYMMOE BJIMSIHUE HAa HEH-
TPOTPAHCMHUTTEPHbIE CUCTEMbI OpraHM3Ma U TeOpeTHU-
YyeCcKHU MOXKeT NPOBOLUPOBATH JAeJUMpUl. YcuaeHue Me-
Tabosin3Ma TpunTopaHa yepe3 CTPecC U BOCHaJeHUe
BeJleT K aKTUBallM1d KUHYPEHUHOBOrO MyTH U UCTOLe-

HUIO CEPOTOHUHOBOTO ITyJ1a, HO U BTOPOH My Th, IPU KO-
TOPOM [leKapbOKCUIMPYETCsl He3HAYWTeJbHasl 4acTb
TpuntodaHa, BeZleT K 06pa30BaHUI0 JUMETUITPUIITO-
MHHA, POJib KOTOPOTO B Pa3BUTHU THIEPAKTUBHOIO
Jlenupus HeMmaJioBakHa [18]. O6MeH deHUIaIaHUHA
Y TUPO3WHA B3aUMOCBs3aH. [Ipy ruipoKCcUIMpOBaHUU
deHMIaNaHWHA TOJ, BO3JAeHCTBUEM (GeHUJIaJaHUH-
rUJPOKCUJIa3bl (OCHOBHOM MyTh KaTabosn3ma) oGpa-
3yeTcsl TUPO3UH, KOTOPbIA B CBOIO OYepe/b SBJISETCS
npe/lecTBEHHUKOM CHHTe3a MHOTOYHMCIEHHBIX 6GHO-
JIOTUYMECKU aKTHUBHBIX BELIECTB, HauboJiee sipKue M3
KOTOpbIX A0daMHH, HOpaJ[peHaNINH, aJ[peHa/INH, Me-
JgaHuH [19]. lIpu c60e B cuHTe3e PEHUJITHAPOKCUIIA-
3bl MeTab0/1M3M GeHHalaHUHA UJET C HAKOIJIEHUEM
TOKCUYHBIX JJIsI KJIETOK MO3ra BellecTB, GeHU/IaKTa-
Ta 1160 peHUMaaneTUArIyTaMuHa. Haubosee nssecr-
HOe KJIMHUYeCKoe MpOsIBJIEHUE JIaHHOTO COCTOSIHUS —
deHUIKETOHYPHUSI.

Takke OBLIM TPOBeJEHbI HCCJENOBaHUsS OOMeHa
anudaTHieCKUX aMUHOKHCJIOT, HE MeHee aKTUBHO y4a-
CTBYIOLIMX B Ipoleccax MeTabosiM3Ma yesoBeka [20].
MaJio u3y4yeHo UX BJIMsIHHE HA KOTHUTHUBHbBIE MPOLEC-
Cbl, pasBuTHe Aenvpus. OleHeHbl BJUSHUE U30JelIu-
Ha, JIeHl|MHa, BaJIMHA, METUOHUHA Ha PeryJUpOBaHUe
Maccel Teja 4yesioBeka. JIM3WH, aprUHUH U LUCTEUH
WrpalT HEMAJIOBAXKHYIO PoJib B POPMUPOBAHUM HH-
CYJITMHOPE3UCTEHTHOCTU U aTepPOCKJIepo3a, K TOMY Ke
ONMCAHO BJIMSIHWE aprMHUHA Ha pa3BUTHE Helpoje-
reHepaTHUBHBIX 3a00JieBaHUH. /luHaMuKa ypoBHS de-
HUJIAJIaHUHA, JJeHLIMHA, aprUHUHA, TPUNTOdAaHA TaKXKe
u3y4yeHa Npu oHKo3aboJsieBaHusx [21]. Ho onpepnesne-
HUe ypoBHsA TpunrtodaHa, dpeHUaNaHUHA, THUPO3UHA,
UX COOTHOUIEHUs C NYJIOM OOJIbIINX HEUTPaTbHbIX
aMHUHOKMCJIOT, KaK U Ollpe/JieJieHHue YPOBHS KOPTHU30J13,
He JIaJId IOCTAaTOYHbIX IAHHBIX JJ151 BbIZIeJIeHUsI KaKOT0-
JU60 omHOro Mapkepa aenupus [22]. YTo KacaeTcs
YCTaHOBJIEHUS CBSI3U MOBBILIEHHOTO YPOBHS KOPTHU30J1a
U aesupus [23, 24], To, Kak IPaBUJIO, 3TH UCCJI€JOBaHUS
MPOBeZIEHbI B II0C/IE0NEPALlMOHHOM IEPUO/E, B KOTOPOM
yKe MPOU30ILIN ONpefiesleHHble U3MEHEHHsI B TOPMO-
HaJIbHOM CTaTycCe YeJI0BEKA, K TOMY >Ke UMEIOTCS UcCie-
JIOBaHUsl, He Jlatoll[e 0JTHO3HAYHOH cBsA3M [25].

Ilesib paGoOThI — BbIIBUTh Pa3jIMuMsA B JUHAMHUKE
IPOLIECCOB  JIMMONEPOKCUAAIMY, AMUHOKHUCJIOTHOTO
GajlaHCa U yPOBHsI KOPTH30J1a y AIEHTOB C JIeJINPUEM
U 6e3 genupus.

MATEPHAJIbI U METOAbI

KpuTepuu BK/IIOUEHHUsI B MCC/eJ0BaHUe: BO3PaCT
65-96 JeT, comocTaBUMasi TSKECTb  OIEpalUH,
NHMCbMeHHOE COTJIacHe MalueHTa.

KpuTepru HEBKJIIOUEHUS: HAJIMUKME OPTaHUYECKUX
nopakeHui LIHC, SMUJIEIICUH, MICUXUYECKUX
3abosieBaHu B aHaMHe3e, ieMeH1usa (MMSE - 24 6ania
U 6oJiee), ASA - Boiiue Il cTeneHu.

KpuTepuu WCKJIWOYEHUS: OTKa3 NalUeHTa OT
UCC/eIOBaHUSA Ha JIIOGOM 3Tale, pacliupeHue o6beMa
OTepaTUBHOIO BMellaTe/bCTBA.

Bce manuenTs! (n = 41) 6bL1M MpOOINEPUPOBAHBI
0 MOBOJYy IepesioMa 6GeJPEHHOM KOCTH MeTOA0M
6JIOKMPYEMOr0 HUHTPaMeAY/ISPHOT0 OCTEOCHHTe3a
(BHUOC) ramma-cTep>KHEM.
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Jis1 focTimKeHUs1 HeMPOaKCUaIbHOTO GJI0KA HCIIOJIb-
30BaJIM METO/], ANUAYPAIbHOMN aHecTe3uH. [IyHKIMIO criu-
HOMO3rOBOI'0 KaHajla IPOBOJMJIM HA YPOBHE NT03BOHKOB
L,-L,. B anuypasbHOe NpOCTPaHCTBO BBOJWIIM PONKBA-
KaWH B COMTOCTaBHUMBbIX I03UPOBKax (TaoJI. 1).

B TedeHue ceMu JHeH mocje Omepanyu NMPU H3-
MeHeHUH YpoBHsA RASS mnpoBoAuIM [AUATHOCTUKY
JeJIUpHUSL 10 METOZAY OIEHKH CIYTaHHOTO CO3HAHUSA
(MOCC-OPHUT) [26]. B ciay4yae ero moJioXKHUTEJbHOTO
pe3yJbTaTa y HalyeHTa JUarHOCTUPOBAJIU AeJUPHUH.
PeTpocnekTHBHO pe3y/bTaThl UCCIEL0BAaHUEN pacope-
JleJleHbl B ZiBe Tpynmnbl: rpymnmna 1 (¢ gesupuem, n = 12,
29,27 %) v rpynna 2 (6e3 genupus, n = 29, 70,73 %).

3a CyTKM /0 ONepalnyy U Ha NSAThble CYTKU IOCJIe
omnepanyy TPOBOJMJIN OLEHKY NOKa3aTeseld ypoBHEH
MPOJAYKTOB NEPEKUCHOT0 OKUCJIEHUS JIMITU/IOB (AUEHO-
Bble KOH'BIOTAThl, KETO/JUEHbI U CONPs>KEeHHbIE TPUEHBI,
mrpPOBBIX OCHOBAHHS) B U30MPONAHOJbHOHN U renTa-
HOBOH pa3e JTUMHHOrO 3KCTPAKTA CHIBOPOTKU KPOBHU.
CoziepkaHue MPOAYKTOB NMEPEKUCHOTO0 OKUCJIEHUS JIU-
MH/IOB ONPeAEssIN CIEKTPOGOTOMETPUIECKUM METO-
noM U.A. Bostueropckoro c coaBT. [27]

OneHKy aKTMBHOCTH THIOTajJaMo-rumnodusap-
HO-3/IpEHOKOPTHUKAJIbHONH CHUCTEMBl MPOBOAUIN MO
YPOBHIO KopTu3oJa. OnpeseneHre YpoBHS KOPTH30/1a
npoBoguiau TecT-cucreMod IMMULITE 2000 Cortisol
(Siemens, 'epmanus). PepepeHcHble 3HAYEHUS Y JIUIL
crapie 16 jet — 138-635 HMoub /1. [Ipu onleHKe 06-
MeHa aMHHOKHCJOT OIpeJessiii HEeNoCpeACTBEHHO
ypoBHU 20 OCHOBHBIX IPOTEUHOT€HHBIX aMHUHOKHCIIOT,

YPOBEHb OPHUTHHA W LUTPYJ/UIMHA, OOIUH MyJ aMu-
HOKUCJIOT, IOKa3aTeJd TPy aMUHOKHUCIOT (IOJI0XKH-
TeJibHble, OTpPUIATeJIbHbIE, MOJISIpHbIE, HEMOJISIPHbIE,
apoMaTHYecKue, aqudaTHYeCKHe, CEpOCoJeprKallue,
OKCUKHUCJIOTBI, TeTEPOLUKINYECKHE) U pacuyeTHble
NoKasaTesu (COOTHOLIEHWe apOMaTHYeCKUX U anvda-
THYECKHUX, COOTHOILIeHHe peHHUIalaHHHA U TUPO3HHA,
06 mys peHumasaHuHA U TUPO3UHA). AGCOTIOTHbIE
Y OTHOCHUTEJIbHbIE YPOBHU aMHUHOKUCJIOT B CHIBOPOTKE
KpOBHU OIpeJiessi/id MeTOZ0M KalUJ/IJISIPHOTO 3JIEKTPO-
dopesa c ucnosb3oBaHueM cucteMbl «Kamenb—105M»
(/Tromexc, Poccus).

CTaTUCTUYECKUH aHa/IM3 MaTepuasia MPOBOUIH C
nomouybto nporpammsbl IBM SPSS Statistics Bepcuun 17.0.
OnucaTesbHass CTaTUCTHKA: N — YHUCJI0 HaGJIIOJeHUH,
% - OTHOCHUTEJIbHOE KOJIN4eCTBO, Me[Ql;Q3] - MeJua-
Ha, epBas U TPeTbsl KBAPTUJIX COOTBETCTBEHHO. [l
OlLleHKHU JOCTOBEPHOCTH pa3JMYMil NpPU CpaBHEHUH
JBYX He3aBUCHMMBIX I'pynn ucnoab3oBaau U-kputepuit
MaHHa - YuTHM 6e3 yuyeTa XapaKTepa pacnpezeseHusl.
Jns cBsI3aHHBIX Tpynn ucnosab3oBaau W-kpuTtepui
YunkokcoHa. [l onpejiesieHUs1 CBsA3U paKTopa C HC-
XOJIOM MPUMEHSIJIM aHa/IM3 YEThIPEXIOJIbHbBIX Ta0JIHI]
CONPSI?)KEHHOCTH C NMPHMEHEeHUEM TOYHOI'0 KpUTepHus
@umepa. OueHKy MoAeld MNPOBOAWJIMA C IMOMOLIbIO
ROC-ananu3sa ¢ ucnosib30BaHueM Cley0LUX II0Ka3a-
Tesiei: AUC — muonjazab, orpanudyeHHass ROC-kpuBoH,
CUT-OFF - nopor oTce4eHus, 4YyBCTBUTEJBHOCTU Se U
cnenMGUIHOCTH Sp. Pasjnyuust CYUTANIM CTaTUCTUYe-
CKH 3HaYUMbIMU IpH p < 0,05.

Tab6auna 1
OnucaresbHast XapaKTEPUCTHKA
[lapameTp I'pynna 1 (zenupuit),n =12 | I'pynna 2 (6e3 genupus), n = 29 P

Bospacr, neT, Me [Q1;Q3] 81 [78,25;87,00] 77 [68,25;85,75] pU=0,28
My>K4YMHBI abc. 1 11

% 8,33 37,93
KeHmUHEBI a6c. 11 18 pF=007

% 91,66 62,07
Bec, kr, Me[Q,;Q,] 72,00 [69,25;77,00] 74,00 [56,50;80,00] pU=0,74
ASA 111 a6e. 12 29

% 100 100
Bo3spacr, 1. 81,00 [78,25;87,00] 77,00 [68,25;85,75] pU=0,28
PonmBakauH, mr, Me [Q;Q,] 126,50 [116,63;136,00] 132,50 [112,50;150,00] pU=0,66
JIMTeIbHOCTb Oneparuy, 96,5 [75,0;120,0] 75,0 [60,0;120,0] pU=0,47
muH, Me [Q;Q,]
A/l cucTonndeckoe 101,00 [97,25;111,00] 107,50 [100,00;118,75] pU=0,18
MHUHUMAaJIbHOE
A/l avacTonyeckoe 56 [51,25;63,00] 65 [56,25;70,00] pU=0,07
MHUHUMAaJIbHOE
A/l cpeiHEee MUHUMAJIbHOE 71,00 [67,50;78,75] 79,00 [70,00;86,50] pU=0,09
AJl cucTosnyeckoe 144,00 [137,25;150,00] 145,00 [127,50;163,75] pU=10,88
MaKCHMaJIbHOE
8

Ypanbckuit MegunuHCKU xxypHas / Ural Medical Journal. 2023;22(5)




AHecTte3uosiorua u peanumaroJsiorus / Anaesthesiology and Intensive Care

OxkoHYaHue TabJ. 1

[lapameTp I'pynna 1 (menupuii), n =12 | 'pynna 2 (6e3 neaupus), n = 29 P
A/l nuacTosinyeckoe 89,00 [82,75;91,50] 90,00 [72,50;93,75] pU=0,85
MaKCUMaJibHOE
A/l cpefiHee MaKcMMalbHOE 107,00 [101,25;110,75] 107,50 [93,00;117,00] pU=0,92
Ycc 64,5 [60,5;69,0] 64,5 [58,0;70,0] pU=0,93
Carypanus 99 [99;99] 99 [99;100] pU=0,17

Ilpumeuarue: npumensiiv U-kputepuit MaHHa - YUTHHM (3HAa4YMMOCTb 06o03Ha4yeHa pU) M TOYHBIA KpUTEpHUI

dumepa (3HauMMOCTb 0603HaYeHa pF).

HUccnenyemble rpynnbl 3HAYMMO He OTVIMYAJIACH 10 OC-
HOBHbIM aHTPONOMETPUYECKUM IOKa3aTesIsIM, BO3pacTy,
TM0J1y, CTENIEHU TSXKECTU MO ASA, AJIUTE/IbHOCTH, TEYEHUIO
OTepanyy Y J103bl UCIOIb3yEMOro aHecTeTHKa (TabJt. 1).

PE3YJIBTATbI

UccnenoBanu mapaMeTpbl aMUHOKHCJIOTHOIO 00-
MeHa: 20 NpOTEUMHOreHHbIX aMUHOKHUCJOT, MJC 0p-
HUTHH U IUTPY/LIMH, A TAKXKe UX COOTHomeHus. [Ipo-
[eCCbl JIMMONEPOKCUALMU OLIeHHWBAJIM IO YPOBHIO

JMEHOBbIX KOH'BIOTATOB, KETOAUEHOB U COMPSKEHHBIX
TpUEHOB, LM PPOBHIX OCHOBAHUM B U30NPOINAHOJIbHYIO
U rentaHoByw ¢a3dy. CocTosiHHMEe TUIOoTalaMO-TUnodu-
3apHO-3;PEHOKOPTUKAJIBHON CUCTEMBI TPOBOJUIH MO
YPOBHIO KOpTH30J1a. [JOCTOBEpHO 3HAYUMblE DPE3YJlb-
TaThl, NOJIy4YEHHBIE 0 ONEPATUBHOr0 BMEIIATEJbCTBA,
npeJjcTaB/eHbl B TA0JL. 2.

B mocsieonepanioHHOM MepHoJie MPOBOAUIN HC-
c/leloBaHUeE TeX JKe apaMeTpoB (Tab.. 3).

Ta6sauna 2
Pazsnnuus B ocCHOBHBIX oKa3aTeJisix [10J], aMUHOKUCIOTHOIO COCTaBa 10 onepanuu
. . I'pynna 2 (6e3 genupus) Me X
OnpejensieMblid TapamMeTp ['pynna 1 (genupuii) Me [Q;Q,] Q0] P
llludPpoBrl ocHOBaHMS
0[0;0,01] 0,02[0,01;0,03] 0,01
(n3onponanosabHas ¢pasa), y.e.o.
AcnaparuH, % 2,29 [2,09;2,57] 1,80 [1,66;1,95] <0,01
AcmaparuH, MKMOJIb /J1 44,23 [31,03;48,95] 28,99 [24,57;40,01] 0,01
AprunuH, % 3,72 [2,86;3,83] 4,26 [3,81;5,47] 0,01
Basnus, % 5,55 [4,89;5,96] 7,29 [5,91;8,25] <0,01
CnytamuH, % 18,06 [16,55;18,97] 16,08 [13,28;17,17] <0,01
KopTtusoJ, HMoJIb-J1 219,00 [180,67;254,74] 428,00 [340,5;492,5] <0,01
lpumeuaHue: ‘npuMeHsiiu U-kputepuit MaHHa — YUTHU.
Ta6suua 3

Paznnyust B ocHOBHBIX noka3aTesix [10JI, aMUHOKHCJIOTHOTO COCTaBa Ha NSAThble CYyTKH I10CJIe ollepanuu

Onpee/sieMEIH apaMeTp ['pynna 1[((2A'eénilpm‘/’1) Me I‘pynnal\ie[?és'ge]nnpnﬂ) P
KeToiueHbl U conpsi?KeHHbIe TPUEHBI 0,50 [0:162;0,54] 0,28 [0’213’;02’41] <0,01
(n3omponanosibHasA ¢pasa), y.e.o.

JIU3UH, MKMOJIb /J1 73,92 [71,09;77,14] 108,40 [67,63;155,63] |0,01

OpHUTUH, MKMOJIb/JT 24,01 [20,35;29,07] 74,20 [48,10;137,76] <0,01
JleHAH, MKMOJIb /JT 49,96 [44,38;53,93] 78,78 [54,06;89,52] <0,01
H3zosiefiUH, MKMOJIb/J1 29,71 [25,75;33,67] 56,15 [37,13;59,54] <0,01
BasivH, MKMOJIb/ )T 94,89 [85,96;107,27] 165,44 [131,13;191,63] |<0,01
AsaHUH, MKMOJIb/JT 131,44 [112,49;150,5] 229,65 [184,71;334,35] |<0,01
AcnaparuHoBasi KUCJI0Ta, MKMOJIb /JT 9,59 [7,51;12,04] 18,48 [9,8;77,15] <0,01
OpnutHH, % 1,62 [1,25;1,91] 3,84 [3,46;5,72] <0,01
Tupo3uH, % 2,56 [2,33;2,73] 2,22 [1,70;3,00] <0,01
TpunrtodaHn, % 1,29 [1,24;1,38] 1,21 [0,89;1,43] 0,02

®enunananuy, % 3,28 [2,76;3,44] 3,15[2,28;3,39] 0,01

UzonennuH, % 2,07 [1,89;2,19] 2,93[2,12;3,30] <0,01
AnanwuH, % 8,9 [8,35;10,38] 12,54 [10,76;16,11] <0,01
[NonoxkurtenbHble, % 9,73 [8,95;10,68] 16,36 [11,88;17,01] <0,01
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OxkoHyaHue TabJ. 3
. 'pynmna 1 (menvpuit) ['pynmna 2 (6e3 genupus) |
OnpepesnsieMbld TapamMeTp P
Me [Q;;Q.] Me [Q,;Q.]

Amudpartudeckue, % 28,51 [27,98;29,28] 33,11 [30,67;38,55] <0,01
ApomMaTuueckue, % 7,1116,42;7,47] 6,72 [5,08;7,45] <0,01
®eHunananuH+THpoO3UH 5,78 [5,14;6,22] 5,45 [4,09;6,41] <0,01
ApomMaTtudeckue/Anudarrdeckue 0,25 [0,23;0,27] 0,20 [0,16;0,24] <0,01
KopTusos HMoO/IB-11 214,45 [147,04;278,82] | 411,50 [363,75;548,50] | <0,01

Ipumeuanue: ‘npumeHsiiu U-kputepuit MaHHa - YUTHU.

AHanus3  pe3yJbTaTOB, MOJy4eHHbIX Ha
nsATble CyTKW IOCJe olepalyy, oKasaJ pasjvyus B
HccleyeMbIX Tpynnax 6osee yeM no 20 napaMeTpam.
Ja mociefyoolero aHaadsa GbLIM B3ATbl B paboTy

JlaHHble aMHUHOKHCJOTHOTO OOMeHa C pe3yJbTaTaMHU
p < 0,01. lIpoBesen ROC-aHanu3 no/iydeHHBIX JaHHbBIX
(Tabs. 4 u puc. 1, 2).

Ta6sauna 4
PesyabraThl ROC-aHann3a
) 95% /iU pna AUC »
[lokasaTesb CUT-OFF Se, % Sp, % AUC - P
min max
KeTonueHnn! u
CONpPSDKEeHHbIE TPUEHBI
>0,44 92 77 0,832 0,689 0,974 <0,01
(n3omponaHoJibHAsA
dasza), y.e.o.
OpHHTHH, MKMOJIb/JI <31,41 100 77 0,867 0,751 0,983 <0,01
JleALuH, MKMOJIb/ 11 <54,26 83 73 0,772 0,624 0,921 <0,01
H30/1eHLIMH, MKMOJIb/ ]I <35,07 92 85 0,902 0,801 1,000 <0,01
Banun, MKMOJIb/ N1 <107,7 75 69 0,817 0,679 0,956 <0,01
AJlaHVH, MKMOJIb /]l <158,25 92 92 0,938 0,000 1,000 <0,01
AcnaparuHoBasi KUCJIOTa,
<13,03 83 65 0,814 0,677 0,951 <0,01
MKMOJIb /JI
OpHuTtuH, % <1,96 83 69 0,776 0,627 0,924 <0,01
TuposuH, % >2,1 92 77 0,881 0,770 0,993 <0,01
Uzoneitnul, % <2,21 83 73 0,796 0,627 0,924 <0,01
Ananus, % <11,25 100 81 0,923 0,822 1,000 <0,01
[onoxuTenbuble, % <10,72 83 77 0,803 0,652 0,954 <0,01
Anudartuueckue, % <29,77 92 88 0,910 0,787 1,000 <0,01
ApomaTtuueckue, % 26,29 83 77 0,872 0,760 0,983 <0,01
OenusnanaHuH +TUpPoO3UH >496 92 77 0,853 0,730 0,975 <0,01
ApomMaTuueckue/
20,21 92 88 0,939 0,000 1,000 <0,01
AnudaTtruyeckue
Ipumeuanue: "< [y JeJIMpYst 3HAYEHHUsI MEHbIIle WM PaBHO; = /ISl JeJUPUs 3HAYeHUs 60JIbllle WX PaBHO; =~ MPUMEHSIN
U-kpuTepuit MaHHa - YUTHU.
Hrenuad ‘::'
= e
W - A
do i .00
i I }H_ {|
- . 0 i.'

35 ¥ i

T
=y

(1] LK)

1 Cnsusfuananme

Puc. 1. ROC-kpuBbIe 10 OKa3aTessIM, KOTOPbIEe B rpynie
JleJIMpHs 0Ka3aJMCh HUXKe IPU CPaBHEHUU C rpynmnou 2

O

T+ G L o O The

Puc. 2. ROC-kpuBble N0 oOKasaTessIM, KOTOpbIe B rpymnie
JleJIMpHs 0Ka3aJlMCh Bhlllle, IPYU CPAaBHEHHUH C IPYIION 2
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OBCYXJEHUE

B pesysbTaTe uccaej0BaHUA MOJy4YeHbl JaHHBIE,
CBU/JETEJbCTBYIOILME 0 PA3JIUYUAX B IPOLeccax JIUIO-
MepOKCHUIAIMKM U aMUHOKHCJOTHOTO OOMeHa B rpyI-
nax Jgenupust u 6e3 jenupus. Jlo omepanuu rpymnmna
JleIupus UMeJia onpejeseHHble NPU3HAKU pPeAYKTUB-
HOT0 CTpecca, NPOsIBUBLIMECS B BUJe CHUKEHUS yPOB-
Hs MHUPPOBBIX OCHOBAHUM B U30IpPOINaHOJIbHON dase
(pU = 0,01), koTOpbIE MOTYT GLITH OOBSICHEHBI KaK HC-
XOHBIM J1eGULUTOM Cy6CTpaTa MOJSIPHBIX JTUIU/OB, B
OCHOBHOM YYaCTBYIOLIMX B IOCTPOEHUH MeMOpaH, TaK
Y 3aMejJieHHeM NpOLeCCOB NepeKUCHOro OKHUCJIeHUs
aunuaoB. CoyetaHue 3amezuienusa npouneccoB [10J1 ¢
HU3KUM YPOBHEM IJIIOKOKOPTUKOCTEPOUJOB, OJHUM
13 MapKepoB KOTOPOTO SIBJSIETCSI OTHOCHUTEJbHO HU3-
KUl ypoBeHb KopTu3soJa (pU < 0,01), cBuAeTeNbCTBYET
B I0J1b3y PeAyKTHBHOIO CTpecca, OMKMCAaHHOTO HaMH B
paHHUX paborax. OLeHKa Noka3aTeJied B UHTpaolepa-
LMOHHOM IlepHo/ie He BbISIBUJIA 3HAYMMbIX OTKJIOHEHUH
B TeyeHHUe onepanuu. B mocieonepanioHHOM Nepuo/ie B
rpyIIe JejJupus YpoBeHb KETOAUEHOB U CONPSXKEHHBIX
TPUEHOB B H30MPONAHOJBHON (a3e 3HAYHMMO BBIIIE,
yeM B rpymnmne HOpMbI (pU < 0,01). Y nauueHTOB C Jjeu-
pUEM COXPaHSJICA M 3HAYMMO 0oJiee HU3KHUH YpPOBEHb
koptu3osa (pU < 0,01). [Ipu ouenke [10JI mo KpuTepuio
YUJIKOKCOHA B 00euX IpyInnax OTMevyasad OJHOHAIpaB-
JIeHHYI0 JAUHAaMUKy IOKa3aTesed B BUJE YBeJIUYEHUS
cofilepaHUs TepBUYHBIX, BTOPUYHBIX W TPETUYHBIX
NpOAYyKTOB okucaeHHe. OJHAKO B IpyIllle AeJUpHUs 3TU
MpOLeCChl UAYT aKTHBHEE, KaK U IIPU CPAaBHEHUU YPOB-
HS KeTOJVEHOB U CONpPSKEHHbIX TPHEHOB.

HaunbGonee wuHTepecHble pe3y/abTaTbl BbIsIBIIE-
Hbl B aHa/lMu3e JaHHbIX 06MeHa aMHUHOKHUCJIOT: Ypo-
BEHb apOMaTHYeCKUX aMUHOKHUCJIOT NOCJe ollepaluu

KoH)IUKT HHTEpecoB
ABTODBI 3asABJISIIOT 06 OTCYTCTBUM KOHQJINKTA
MHTEpecoB.

HUcTo4YHUK PUHAHCUPOBaAHUSA
ABTOpBI 3a5BJISIIOT 06 OTCYTCTBUH BHEIIHETO
brHaHCHpOBaHUSA [IPU IPOBEJEHUU UCC/IE[0BaAHUSI.

JdTHYecKas IKCnepTusa
HUccnenoBaHue 0fj06peHO ITUYECKUM KOMUTETOM
Knunuku FOYTMY (mpoTokos oT 26.02.2016 Ne 2).

HWHpopMupoBaHHOeE cornacue He TpPeGyeTCsl.
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Boime (pU < 0,01), a ypoBeHb annupaTUIECKUX HIDKe
(pU < 0,01) B rpynmne genvpus. YBeJnueHUe YPOBHS
apoMaTU4YeCKUX aMUHOKUCJIOT UJEeT B OCHOBHOM 3a
CUEeT YBeJUYEeHHs YPOBHS OOJIbIIUX HeUTpPalbHbIX
aMUHOKHUCAOT (TpunTtodan - pU = 0,02, TUpO3UH —
pU < 0,01, deHnnananud — HapyuweHusiM. CHIKeHHE
YPOBHsA aiudaTHYeCKUX aMHUHOKUCJIOT HJIEeT 32 CUET
YeTblpex aMUHOKUCJIOT (JielliMHa, W30JeHlMHa, Ba-
JINHA U1 METUOHHWHA) C YPOBHEM 3HAYMMOCTH KaxZ0u
pU<0,01.

[Ipy cpaBHEHUU MO KPUTEPHUIO YUIKOKCOHA OTMe-
YEeHO 3HAYMMOe CHWKEHHE YPOBHS alupaTHYeCKUx
aMHUHOKHCJIOT B TpyTIIe Aeaupus (4o onepauuu — 32,32
[31,38;34,21], nocse onmepanuu 28,51 [27,98;29,28],
pW<0,01).

TakuM 06pa3oM, MoJIy4eHHble Pe3YIbTAThl MOTYT
OBITH KCIOJIb30BaHbl B OO'bSICHEHUM MaTOreHe3a Io-
C/e0nepalMoHHOTO AeJUpUs, a TaKKe NPUMeHEeHb] B
KayeCcTBe MNPOTHOCTUYECKUX KPUTEPHUEB, NPEAUKTO-
POB pasBUTHS, KaK U JAWArHOCTHUYECKOe, J1abopaTop-
HOe NMOATBEPXJAeHUs Jeaupus. U XoTa He MOJyuyeHO
O/THO3HAYHBIX JJAHHBIX JJIs1 BbISIBJIEHUS KAaKOro-Jau6o
OJIHOTO MapKepa pa3BUTHS 3TOr0 COCTOsAHMA [28—31],
B TOM UHCJIE U IPU UCCIe0BAaHUM JIUKBOpaA [32], uHTe-
rpaTUBHBIN, COBOKYNHBIM aHa/IM3 JaHHbIX, BEPOSTHO,
MO3BOJIUT 3TO CAENaTh.
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PeAYKTUBHOIO CTpecca, NpPOSBJAIOLIErocs HeJOoCTa-
TOYHOH AKTUBHOCTbIO THUIIOTaNaMO-rUIOdU3apHO-a-
JIpEHOKOPTUKaJbHOU cucTeMbl U yrHeTeHueMm [10JI.
[locie onepauuy aMHUHOKHCJIOTHBIA O6MeH B TpyIiIe
JleJINPUS UJET B CTOPOHY yMEHbIlIeHUsI aaudaTHIeCKO-
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